Two new natural caryophyllane-type sesquiterpenoids, 1 and 2, were isolated from the gorgonian coral Rumphella antipathies. Standard spectroscopic techniques were used to determine the structures of caryophyllanes 1 and 2.
Only one previous study focused on the chemical components of the gorgonian coral Rumphella aggregata [1] . Organic extracts of Rumphella species in ecological and medical studies have also been reported [2, 3] . In continuing studies of the chemical constituents of marine invertebrates collected off the waters of Taiwan, at the intersection of Kuroshio and Oyashio, R. antipathies (family Gorgoniidae) was studied with regards to its interesting secondary metabolites. A series of caryophyllane- [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] and clovane-type [14] [15] [16] [17] sesquiterpenoids were obtained. We further isolated two new caryophyllane-type sesquiterpenoids, 1 and 2, from R. antipathies and, in this communication we describe their isolation, structure determination, and bioactivities ( Figure 1 ). Caryophyllane 1 was isolated as a colorless oil and its molecular formula, C 15 13 C NMR coupled with DEPT spectra, which indicated that the double bond equivalence of 1 was three. The IR absorptions at ν max 3402 (broad) revealed the presence of hydroxy groups. The 13 C NMR spectrum of 1 showed 15 carbon signals (Table 1) , which were assigned with the assistance of the DEPT spectrum to three methyls, six sp 3 methylenes, three sp 3 methines (including an oxymethine), and three sp 3 quaternary carbons (including an oxygenated quaternary carbon). From the 13 C NMR data of 1, no olefinic or carbonyl carbons were observed. Thus, 1 must be tricyclic. Comparison of the 13 C NMR and DEPT spectra with the molecular formula indicated that there must be two exchangeable protons, requiring the presence of hydroxy groups. The 1 H NMR spectrum of 1 showed the presence of three methyls attached to a quaternary carbon (H 3 -13, H 3 -14, and H 3 -15), six pairs of aliphatic methylene protons (H 2 -2, H 2 -3, H 2 -6, H 2 -7, H 2 -10, and data, together with the HMBC correlations between H-1/C-2, -8, -9; H 2 -2/C-3, -4; H 2 -3/C-1, -2; H-5/C-3, -4; H 2 -6/C-4, -5, -7, -8; H 2 -7/C-6, -8, -9; H-9/C-7; and H 2 -12/C-3, -4, -7, -8, -9 ( Table 1 and Figure 2 ), established the connectivity from C-1 to C-9 within the nine-membered ring. A methyl attached to C-8 was confirmed by the HMBC correlations between H 3 -13/C-7, -8, -9, -12 and H 2 -12/C-13. The cyclobutane ring, which is fused to the ninemembered ring at C-1 and C-9, was elucidated by the 1 H-1 H COSY correlations between H-9 and H 2 -10 and by the HMBC correlations between H-1/C-14, -15 and H 2 -10/C-1, -8, -11. These data, together with the HMBC correlations between H 3 -14/C-1, -10, -11, -15; and H 3 -15/C-1, -10, -11, -14, unambiguously established the planar structure of 1.
The relative configuration of 1 was established by analysis of the interactions that were found in the NOESY experiment ( Figure 3 ). Due to the α-orientation of H-9, a large coupling constant was found between H-9 and H-1 (J = 11.6 Hz), indicating that H-1 has a β-orientation. One of the methylene protons at C-12 (δ H 1.00) exhibited correlations with H-5 and H 3 -13 and was assigned as the H-12β proton; the other was assigned H-12α (δ H 1.74). Due to the correlations between H-12β and H-5 and H 3 -13, the methyl group at C-8 and the hydroxy group at C-5 should be positioned in the equatorial direction in the cyclohexane ring, respectively. Furthermore, H-12α exhibited a correlation with H-1, and no correlation was found between H-5 and the C-3 methylene protons, indicating that the hydroxy group at C-4 should be placed on the equatorial direction in the cyclohexane ring by modeling analysis. Based on the above findings, the structure of 1 was established and the chiral carbons for 1 were assigned as 1R*, 4R*, 5R*, 8S*, and 9S*. It was found that the spectral data of 1 were identical to those of a known synthetic compound, (8R,9R)-isocaryolane-8,9-diol, which was prepared by Collado's group [18] . However, caryophyllane 1 has not been isolated previously from any natural source.
Caryophyllane 2 was isolated as a colorless oil. Its molecular was determined to be C 15 Table 2 ) and DEPT spectra with the molecular formula indicated that there must be an exchangeable proton, and this deduction was supported by a broad absorption in the IR spectrum at 3356 cm -1 . From the 13 C NMR data of 2 (Table  2) , no olefinic nor carbonyl carbons were observed. Thus, 2 must be tricyclic. In the 13 C NMR spectrum of 2, the signals for three downfield carbons between δ C 72-78 ppm, including an oxymethine (δ C 75.4, CH-5) and two oxygenated quaternary carbons (δ C 77.2, C-4; 72.7, C-8), and 12 aliphatic sp 3 (H-5) were observed in the 1 H NMR spectrum of 2. Examination of the coupling information in the 1 H-1 H COSY spectrum of 2 enabled determination of the C-10/C-9/C-1/C-2/C-3 and C-5/C-6/C-7 units ( Table 2 and Figure 4 ). These data, together with the HMBC correlations, established the carbon skeleton of 2 ( Table 2 and Figure 4 ). The methyls attached at C-4 and C-8 were confirmed by the HMBC correlations between H 3 -12/C-3, -4, -5 and H 3 -13/C-7, -8, -9, respectively. Based on the above findings, an oxygen atom has not been assigned, and this had to be positioned between C-4 and C-8 to form an ether bridge, there being two oxygenated quaternary carbons observed in the 13 C NMR spectrum of 2.
The relative configurations of the five chiral carbons at C-1, C-4, C-5, C-8, and C-9 in 2 were elucidated by analysis of NOESY interactions ( Figure 5 ) and vicinal 1 H-1 H coupling constants. The trans geometry of H-1 and H-9 was indicated by a 11.2 Hz coupling constant between these two ring junction protons, and, as no NOE correlation was observed between these two protons, H-9 and H-1 were assigned as αand β-oriented, respectively. In the NOESY experiment with 2, H-1 showed correlations with H 3 -12 and H 3 -14, indicating that H-1, Me-13, and Me-14 are located on the same face of the molecule and can be assigned as β-protons. H-5 exhibited a correlation with H 3 -12, and this proton had a typical vicinal coupling pattern with C-6 methylene protons (J = 11.6, 4.8 Hz), suggesting that the hydroxy group at C-5 is of an equatorial direction in the tetrahydropyran ring. One proton of the C-10 methylene protons (δ H 1.34) was found to exhibit a correlation with H 3 -13, but not with H-9, and was assigned as the H-10β proton; the other was assigned as H-10α (δ H 1.43). H 3 -13 showed a correlation with H-10β, confirming the β-orientation of Me-13. On the basis of the above findings, the structure of 2 was established and the configurations of the chiral carbons of 2 were assigned as 1R*, 4R*, 5R*, 8S*, and 9S*. Caryophyllane 2 was first obtained as a synthetic product and designated as 4β,8β-epoxycaryophyllan-5-ol [19] ; however, there has been no report of 2 being obtained from any natural source. The in vitro anti-inflammatory effects of caryophyllanes 1 and 2 were tested. Compound 1 displayed a weak inhibitory effect on the release of elastase by human neutrophils. It is interesting to note that 2 enhanced the generation of superoxide anions by human neutrophils (Table 3 ) [20] . 
Generation of superoxide anions and release of elastase by human neutrophils:
Human neutrophils were obtained by means of dextran sedimentation and Ficoll centrifugation. Superoxide anion generation was carried out according to the procedures described previously [22, 23] . Briefly, superoxide anion production was assayed by monitoring the superoxide dismutase-inhibitable reduction of ferricytochrome c. Elastase release experiments were performed using MeO-Suc-Ala-Ala-Pro-Val-p-nitroanilide as the elastase substrate.
